However, there is little information available concerning the biosynthetic pathways of pyrimidine and thiazole moieties themselves. On the other hand, nutritional experi ments on thiamine-requiring Neurospora mutants by Harris (10) suggest that there are two alternative pathways of thiamine biosynthesis, but that the predominant pathway involves the condensation of pyrimidine with a precursor of thiazole to form a thiamine-like intermediate which is secondarily changed to thiamine. Nothing has been reported, however, on the nature of the thiamine-like intermediate. Several hypotheses on the biosynthetic route of thiazole have been presented, but the biosynthetic pathway of thiazole has not been established yet.
The detailed study was undertaken to obtain the information on the precursor of thiazole. The present paper deals with the incorporation of radioactive sulfur into thiamine by Saccharomyces cerevisiae. An aliquot of the eluate of the thiamine zone on the chromatogram was used to determine the thiamine content by microbiological assay with Lactobacillus fer menti according to the directions described by Sarett and Cheldelin (13) . Another aliquot of the eluate was used to estimate the radioactivity of thiamine.
Estimation of Radioactivity
The radioactive sulfur in organic compounds was degraded by oxidation with concentrated HNO3 and 30% H2O2 to inorganic sulfate and separated as benzidine sulfate. The radioactivity was estimated with the flow counter, CE-14 low-background beta counter (Tracer Lab. Inc., U. S. A.).
RESULTS
To obtain radioactive thiamine, and other sulfur-containing compounds such as cystine and methionine with high specific activity, the growth respone of Saccharomyces cerevisiae to the concentration of sulfate was investigated. The results were shown in Fig. 1 . At concentrations slightly in excess of 0.5g of sulfur as magnesium sulfate per 1,000ml medium, no further increase of yeast cells occurred. At lower concentrations, the cells depleted the sulfur of the medium and the final cellular yield was depended on the total sulfur available. These data showed that the sulfur content of the medium employed in these experiments was adequate.
In Table I was shown the incorporation of radioactive sulfate sulfur into yeast cells. The distribution of radioactive sulfur among the fractions was shown in Table  II Table III .
In Fig. 2 were shown the results of the bioautogram with Escherichia coil 26-43, radioautogram, and the detection of thiochrome fluorescence. By these means, the zones of thiamine and its phosphates were located. However, the presence of thiazole, thiazole monophosphate, and sulfur-containing compound considered to be its precursor was not observed.
FABLE III RF Values of Thiamine, Its Related Compounds. and Sulfur-Containing
Compounds Present in Yeast Cells Solvents used were the following (ratios are given in terms of volumes); Solvent A, n-propanol, iso-amyl alcohol, H2O, iso-butyric acid, NH4OH (28%) (7.2:2.5:7. 
